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% Answer all 50 questions.
% Select the correct or the most suitable answer out of the 5 choices given and mark it with
(x) in the relevant cage of the answer script provided
g=10 Nkg'
(1) It is given the equation relating three physical quantities by X = Y2+Z_. Consider the following
statements.
(A)[X] = [Y] = [Z] should fulfill
(B) For the equation to be correct relative to dimension [X] = [Y?]
(C) For the equation to be correct in terms of dimentsion [Y?] = [Z]
Correct statement/s is /are,
(1) Only A (2) Only A and C (3) Only B and-C
(4) Only B (5) AllA,Band C
(2) Ina verrier caliper 49 of mm divisions of the main scale devisions equals to 50 divisions of the
vernier scale. Which of the following is not a reading obtained by this caliper?
(1) 1.04 mm (2) 2.006 cm (3) 2.605 cm (4) 30.40 mm (5) 6.642 cm
(3) The speed of longitudinal wave in a metal medium is, (The young's modulus and density of the

“4)

(3)

metal medium are 2x10'' Nm?and 8x 10> kgm'3 respectively)
(1) 5 % 10* kmh! (2) 5% 10'ms’ (3) 2.5 x10" ms”
(4) 2.5 x10* kmh"' -~ (5) 4 %10’ ms

The displacement (cm) of a paticle undergoing simple harmonic motion is given by

x =10 sin (41rt + —215) The initial phase angle and frequency of this motion are respectively,

@) 52k (2) 4m,0.5Hz (3) Z,0.5Hz
(4) 4m , 2Hz 5) =, 1Hz
2
As shown , a mass of 8V3 kg is placed on a 83 kg 80N
horizontal surface and pull along the surface at "E60”

constant velocity by applying a 80 N force. The

reaction on the mass by the horizontal surface is,
(1) 40N (2) 403 N (3) 80V3 N
(4) 80N (5) 160 N
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(6)

(7

(8)

©)

(10)

A mass M moving on a smooth horizontal

—
plane at velocity u, collides with a mass m
at rest. The collision is elastic . and the _ ® @
*;/elocity of mass M after collision changes ' '
to V. The velocity of mass m,

2mu ZMu mu
(== @ yim ®) srem
Mu (M+m)u
® )=

The breaking strain of an Aluminum rod is 0.3% young's modulus of Aluminum is 7x10” Nm™
What should be the minimum cross sectional area of the rod to bear up a load of 10*N?

(1) 7.1 10* m? (2) 1 x10%m? (3) 1.4 x10% m?

4) 5% 10%m? : (5) 1x10° m?

Consider the following statements regarding a photo-electric cell.
(A) While the intensity of fallen light remaines constant, if the colour of fallen light is
changed, the potential difference at which current becomes zero also will change.
(B) For a given colour of incident light if intensity of light is varied , the potential at which
current becomes zero will remain constant.
(C) The potential at which photo current become zero for a monochromatic light changes
depending on the type of metal of the cathode.
The correct statement/s is/are,

(1) Only A (2) OnlyB (3) Only A and C
4 AllA,Band C (5) Only A and B

Which of the following statements is correct regarding a p-n junction diode connected to g
circuit?

(1) All points in the diode are at same potential.

(2)  The potential of p type side is at a greater potential than n side.

(3)  There exists an electric fluid directed from n side to p side.

(4)  There exists an electric field directed from p side to n side.

(5)  There's no depletion layer inside the diode,

A charge particle of mass m remains at equilibrium at point O, l_ ——y
which is in between two of charged plates. Which is the incorrect =~ - - - - - - - - =
statement out of the following? *0

(1) The electric force acting on the particle equal to mg. TR LT L

1

(2) The direction of electric field between the plates is vertically
upwards

(3) The given particle is negativel y charge.

(4) If the amount of charge of the particle is increased, it will move upwards.

(5) If the charge on plates are increased, the particle will start moving upward.
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(11} ‘lhe acceleration due to free fall of two plamets X amd Y are equal in magnitude. The diameter of
planet Y is twice that of planet X. What is the ratio between the mean densities of planet X to

planet Y?
(1) 2241 2) 12 3) 11 4) 4:1 (5) 14
(12) g observer
R & p - ®
(@]

A sound source (s) emits a sound of frequency (fy) and under goes a simple harmonic motion of
centre O. Initially the source is at the centre O of oscillations and movement to right. During one

time period which of the following graphs correctly depicts the apparent frequency of the observer

with time.
Apparent Apparent Apparent
frﬁﬂuency Frgkquency_ frglq uency

——mmmm -

) i 1:' ________ 7| il Pt it
i 7I1 ti;e Z Ttimg
2 2
(D - ) (3
Apparent Apparent
friquency frﬁquency
J) caclanticako, ke b
:!‘_ T tir:e
2
(4)

(13) As shown in the voltage supply circuit , input of 14.4V R 9.1V
14.4V is regulated to 9.1V. If the maximum output ] °
current of supply voltage is 250 mA, and minimum
current in diode is 10mA. What will the value of
resistor R to maintain the given conditions?

oV oV
(1) 10.4 Q (2) 1440 (3) 20.4 Q

(4) 24.4 Q (5) 30.4 O
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(14)

A solid conducting sphere of radius « is inside a hollow
conducting sphere as shown. The two spheres are
concentric and external and internal radii of hollow sphere
are 2a and 3a respectively. A charge of +q is given to the
hollow sphere. Which of the following graph correctly
depicts the variation of electric field measured (E) with the
distance (d) insured from common centre of the spheres

radially?
field intensity field intensity field intensity
(B (B (B
7 R e B fy \ \ £ \ i
RN S0 LSS U - e
a 2a 3a distance a Z2a 3a distance a Ta 3 <
i~ g () (d) a o
(1) [ T (3)
field intensity field intensity
(E)a ()
fo E II fo
: : hﬁ.r‘.-_-_ & 1 .
a Za 3a Histngs a 2a 3 a distance
(d) (d
4) (5)
; . P(x105Nm-2)
(15) A system is taken from state A to state B as shown in N
the figure. Find the work done by the system. B
(1) 8x10°J @ 12 x10°]  (3) 6 x10°J ;
4) 7.5x 10°]  (5) 7.5 x 10*] E
i ~ V(mj)
5

(16)

(a7

In an experiment in determine specific heat capacity of Cu by a method of mixtures a block of
Cu of mass 600g heated to 100°C is mixed with mass of water 330g at 30°C in a calorimeter of
heat capacity 120 JK'. The observed maximum temperature of the mixture is 40°C. Calculate
specific heat capacity of Cu. Assume specific heat capacity of water as 4000 J kg K.

(1) 560 J kg K @) 210 Jkg' K (3) 200 J kg K

(4) 400 J kg K! (5) 450 T kg K :

When the supply voltage has dropped by 10%, what will be the percentage drop of speed of
rotation of the péwer indicator wheel of a domestic electric motor?
(11 1Q 9% (7Y 11 % (3) 10 % (4) 1.1 % (5) 0.01 %



https://pastpapers.wiki/

~(18) It is shown, a set up to demonstrate Hall effect. A

(19)

(20)

(21)

constant current I flow in the slab. w

(A) A potential difference will build up between P Q
and Q.

(B) If the applied magnetic flux density is I
increased, the Hall voltage will increase

(C) If the thickness of shown metal slab is
decreased, the Hall voltage will decreased. ‘Q’

The correct statement/s is /are,
(1) Only A (2) Only A and B (3) Only Band C

(4) AllA,Band C | (5) all incorrect

Point charges of each +q are placed on vertices A, B
and C of an equilateral triangle ABC. Another point
charge Q is placed on the mid point of side BC.

If the resultant force acting on point charge q on A is

zero due to point charges at B, C and D, What will be

the magnitude charge Q?

(1) 223 @ 284

() 13 (4) 2 (5) =

There solid cylinders of same length but ratio of radii
1:3:5 are released from rest one at a time form the same
point of an inclined plane. The times taken by cylinders
to roll down without slipping to the bottom of the plane,
(A) the smallest cylinder will take the minimum time
(B) the time taken by the largest cylinder is the .
highest 0

(C) all three cylinders will take equal times. Y7777 777777777772 2
The correct statement/s is/are
(1 Only A (2) Only B (3) Only C
(4) Only A and B (5) All A,Band C

The distance between an object and a screen is 60 cm. When a convex Jine is moved between the
object and the screen two images of heights 2 cm and 8 cm were formed. The focal length of the

lens,
(1) 10 cm (2)?cm (3)?cm

(4) 40 cm (5) 50 cm
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(22) The reading of the electronic balance with a container of | [ o
water on it in figure (a) is 2.60 kg. As shown is figure (b) a | B | I o ,
solid object of mass 1 kg and density 5000 kgm® is ~ [T [T
submerged fully in water. The new reading of the balance, figure (a) figure (b)
(density of water 1000 kgm®)

(1) 2.40 kg (2) 2.60 kg (3) 2.80 kg (4) 4.60 kg (5) 0.60 kg

(23) Consider a vehicle moving towards a cliff while sounding a horn of 600Hz, The beat frequency
heard by the driver of the vehicle is 8Hz. If the speed of sound in air is 330 ms” , the velocity of

the vehicle may be, R
(1) 22ms™ ) 6.1ms™ 3) 2.2 ms” (4) 22 kmh™ (5) 2.2 kmh™

(24) The shown prism with an equilateral cross-section is
made of glass of refractive index 1.5. What is the total
deviation of the shown ray on first face , after emerging

through the prism?

(1) sin™! (31@) —609 @ st ()-60°  (3)30°
(5) 120°
(4) 60° -
(25) Consider a glass block of parallel surfaces. It's critical Par
angle with air is 42°. Consider following statements

regarding the ray incidents on face PQ.

(A) It may undergo partial refraction on side PR. /(@) _____________
(B) It will not emerge from surface PR. Q air

(C) It will not incident on surface PR.
(1) Only A ' (2) Only B (3) Only A and B
(4) Only C (5) AllA,B, C

3
(26) Consider a simple pendulum suspended from the roof of a train / i
compartment, travelling at constant acceleration. (P is a person at ‘ﬁ
* rest in the compartment Q is a person at rest on the ground) 5
(A) There is no horizontal force acting on pendulum bob relative to P.
(B) There is a horizontal resultant force acts on the pendulum bob relative to Q.
(C) There is no vertical resultant force acting on the pendulum bob relative to P.

The correct statement/s is are,
(1) Only A (2) Only B ' Q
(3) Only A and B (4) Only Band C
(5) AllA,Band C
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(27)

(28)

(29)

(30)

(1)

A Swimmer in a swimming event achieves a velocity of 5 ms’ 7
at the maximum height of his projectile motion. The radius of

//

(1) 0.5m ) Im " (3) 2.5m (4) 5m (5) 10m

his trajectory at this moment will be,

Radius of a soap bubble is r. The coefficient of surface tension of soap is T. What will be the
required energy to double the radius of the soap bubble under constant temperature?

(1) 2mr2 T (2) 4Tz T (3) 8mr2 T (4) 12 mr2 T (5) 242 T

To bias the shown transistor to the middle of the active

region. What current should flow through the resistor

2.5k, ' [ 20v

(1) 2mA (2) 4mA (3) 6mA
(4) 8mA " (5) 10m4A

Consider small sphere made of a material of density o. It reaches terminal velocity of .V, in
viscous.medium density p. Another small sphere of same radius but made of a material of

density 20 moves in the above medium at terminal velocity V,. Which of the following

expression is correct?

= V](T—_Pp) @) V2= V](Z(:r_—pp) () V2= V'(UJ_—,zop)
@ V2=V, (2£) ) V2=V, (Z2)

The electro static field intensity and electric potential at a point at a certain distance from a
pensively charge point object are 30 NC' and 18 JC' respectively. Find the distance from this

point charge to the above considered point and also the magnitude of charge of the particle

' 1 o
assuming ;—=9 x10° Nm*C™" .
0

(1) 2m, 15 x10°C (2) 2m, 2.5 x10°C (3)§m, 25 x10°C

3
() 2m,12x10°C (S)E—m, 1.6 x10°C
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(32)

(33)

(34)

(35)

Two obijects of masses m and 4m are at rest at two points which are infinity apart from each

other. While two masses are moving towards each other under the mutual gravitiational forces

and when their distance apart is T,

g ] . 4G
(A) The kinetic energy of each of object is =

(B) The total energy of two objects is zero
(C) The velocity of one object relative to other is zero.

(D) The addition of magnitudes of velocities of two objects is ’mfm

The correct statement/s is/are
(1) Aand B 2) Aand C (3) Dand B (4) A,Band C (5) Cand D

It is shown a pair of infinitely long wires and point C is
the common centre of semi circular parts of two wires.
The radii of both semi circles is R. Both wires are thin
insulated wires. One wire is placed in horizontal plane
and the other is placed in a vertical plane. Both wires
carry the same current I and , what is the magnetic flux

density at their centre C?

I 1
i @ V255

I I
@ ok

If the value of R is increased from zero to infinity,

the reading of ammeter @ ,

(1) will continuously decrease _ 611

(2) will continuously increase

(3) will first increase and then decrease %
' 164
(4) will be zero for value of R at infinity %'R 160

(5) will be zero for value of R at zero.

The balance length of the cell of E.ML.F of the 1.5V
63cm in the shown potentiometer. After connecting
a resistor of 8 ) across the terminals of cell of
E.M.F 1.5 balance length has decreased to 56cm. '

|y

Therefore the internal resistance of cell of 1.5 V is, {58

(1) Zero 2) 1.00 (3) 1.21)
(4) 2.0Q (5) 3.00
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(36) The kinetic energy of a moving particle is E. The De Brogh wave length of the above particle is
proportional to,

(1) E1/2 ) E (3) E~1/2 ) E' SV
(37) Consider the wire bent in to two equal semi circular e ® ® &
parts AB shown in the figure. It is moved along the B ® ® ®
uniform magnetic field at uniform speed. Which of the A ® ® ®
following graphs best represents the variation of ® ® ®
induced E.M.F » E across AB with time t?
E E E
t t
(1) (2) 3)
E E
t t
4) (5)
(38) The potential difference across the shown Capacitors C,,
C,, Czand Cy are Vi, ¥, Viand V, respectively. Select
the correct values of Vi, v,, V3 and V, in volts out of the
following. 2 :
(Assume C,= Cs=100pF and Co=C;= 200pF) ‘ ‘ ]
V; V, A\ : \' i
(1) 100 50 50 200 330\/
@ 200 100 100 200 — 1
(3) 150 50 50 150
(4) 300 150 150 300
(5) 200 50 50 200
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(39)

(40)

(41)

(42)

(43)

-10-

An object of mass 25 kg is pulled along a rough horizontal plane at constant speed 20 kmh™ . What
will be the increase in temperature of the body afier pulling one hour?
Assume the coefficient of friction between the object and the surface as 0.5 and the dissipated heat
energy is equally absorbed by the object and the surface. The specific heat capacity of the object is
500J kg K

(1) 50°C 2) 100°C @) 125% (4) 150°C (5) 25°C

A certain amount of Hg is inside a glass flask of volume 11. At all temperatures the volume of air
inside the flask remains constant. Calculate the volume of Hg in the flask. (The linear expansivity
of glass is 9x10°K " and volume expansively of Hgis 1.8 x 10" K™

(1) 90 cm® (2) 100 cm? (3) 200 cm® (4) 150 em® (5) 250 em®

In an environment at temperature 30°C, a hot object is suspended and it's temperature falls from
p ) Y

62°C to 58°C in 4 minutes. The time taken to decrease it's temperature from 46°C to 44°C is,

(1) 1 minutes (2) 2 minutes (3) 3 minutes (4) 4 minutes (5] 5 minutes
As shown in the diagram a bar magnet is moved N
completely across a wire loop. The most suitable %
statement regarding the direction of currents through R
P and Q is,
9 : P

(1) There is no current flow through PQ while the magnet
passes through the wire coil. Q

(2) A current flows from direction P to Q while the magnet
passes through the wire coil

(3) A current flows from direction Q to P while the magnet passes through the wire coil.

(4) A current flows from direction P to Q while the magnet enters to the wire coil and the current
flows from Q to P while the magnet leaves it.

(5) A current flows from direction Q to P while the magnet enters to the wire coil and the current
flows from P to Q while the magnet leaves the coil.

What should be the value of resistor Ry for the equivalent resistance of the shown circuit across

A and B to be EE?
5 R
AW
M
¢ R
A® A[}W\ L MP é R
\\\?%; ////};%; A
A
R R Q R
B e Ry
OF @ 2 OF @ 2 (5) 2R
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graphs best represents the
from O to X9

variation of pressure

Pressure

Pressure Pressure

Pressure

pour pressure of water
olar mass of water

(4)6¢g (5)9 g
—
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(48) The internal resistances of the cells in the shown circuit is

negligible. What will be the potential at point A?

(1) =3V (2) -6V
4) +3v (5) +t6V

(3) =21.75V

s.&SQ

P

(49) If the internal resistance of the cell is negligible what will

be the current flowing through resistor 20?

(1) 0.24 (2) 03A
(4) 0.9A (5) 12A

3) 0.6A

2.80

(50) In the shown circuit initially the switch s is opened. If the switch s is closed, what will be the total

charge flowing from Y to X?,

(1) 95
(2) 81uc
(3) S4uc
(4) 27uc
(5) 0

’6J1F

3’113_‘

L AW

30

I

6
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Instructions: *This question paper consists of 10 questions in 13 pages
* This question paper comprises part A and part B. The time allocated for both parts is

Three hours

PART A - Structured Essay (pages 2-7)
*Answer all four questions on this paper itself
* Write your answer in the space provided for each question. Note that the space provided is
Sufficient for your answer and extensive answers are nol expecled. - '
PART B- Essay (Page 8-14) 7
* Answer 04 questions only. Use separate sheets for this purpose. At the end of the time
allocated for this paper tie the two together so that part A is on the top of part B before

handing over to the supervisor.
* You are permitted to remove only part B of the question paper from the examination hall.

For Examiners’ use only

Part Q. NO Marks
01 " Final marks

" 02

03 - In numbers
04
05 In words

06
B 07
08
09 -A
09-B
& -a
10-B

Total
Percentage
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Part A - Structured Essav

g =10 Nkg"'
3 Answer all questions.

[. An experimental set up that can be used to
find the coefficient of friction between a
rope and rod is shown in the diagram.

 Two ends of the rope passing over a smooth Pulley

i

pulley and the rod are connected to a scale
pan of negligible man holding constant mass ,A\
M. Mass m just sufficient to lift the load M _{ﬁ_}-‘
is put on the scale pan. M
a)  What is the correct relationship of the following and give the reason. M =7 }_/:g

¢ m>M J

“ m=M

“» m<M

Reason.

b) Coefficient of friction between the rope and the rod is given by

% Yerer (E) -
23 ]OEDH) E [.18
0 -The angle subtends at the center by the length in contact with the rod.

(i) What is the value of 8 in following two cases?
1) When the rope just past over the rod.

(it) What should be done to just lift M if number of turns rapped round the rod is increased?

(iii) 1) If the above experimental sct up is given for you, write the procedure of the experiment to

find p from a graphical method.

~

2) What arc independent variable dependent variable and the gradient?

INAEPENUENT  § occrmrscsisess st s s s R
Dependent A YR S S TS SRR A 1 S 4 A LA RS TS

Gradient ettt et et eAth et At ea et AR s e s e e e Rn s st e e
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(iv) The graph plotted using the experimental data is given below.

\
N b ] AEEEEE ] S pERE R e
2 ;i A Bl kS T I e Bl 8 o B P o o )/"
CELLET 00 B 63 B B e o B g5
= (i3 1 d
T B B M
2 AN R s E 91k ] B P A8 :
o G715 1 O zan 4
BN A o o e T B 4 A
J/
AL
[ i Pa b=
0.10 1 4 11 6 e
Y [ 2 E 4
FAN B2y BX g ',/ . 25 R [ (- 5
= Val
/]
REEE 4/ o Py [Bex .y
0.05 1
Pl i o 2l I S 0 Py S (09
/ -
I,
r--//
%
5 10 15 20

(2) Find the gradient of the graph.

(3) Hence find the value of p.

Shown here is a thin tube of uniform cross section
A and of length Im. "V" constant volume of a gas
is trapped using a mercury column of length "x".
The tube's inclination to the horizontal "8" can be
varied by changing the height "h" between the top
of the tube and the horizontal table. Atmospheric
pressure H(cm Hg). You are to verify Boyle's Law

using this et up.
(i) State Boyle's Law
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(ii) Deduce a relationship between the length of air column (1) and h.

(iii) State the independent (x) and dependent (y) variables for this experiment.

(iv) Sketch the graph and lable the axes with SI units,

(v) Write down an expression for H (atmospheric pressure) in terms of gradient (m) and

intercept (c) of the graph.

(vi) Why should you get a thin tube (of internal diameter about 2-3 mm) for this

experiment?

(vii) The experimental procedure could be extended to find the saturated vapour pressure of
water (Py) at room temperature by trapping a thin film of water right below the Mercury
column. Write down expressions for the partial pressure of air (P) using the terms given

here when the tube is vertically held,;

1) Upright

2) Inverted
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To determine velocity of sound in air and the end
correction of the tube, the experimental set up is
shown. It consists of a single glass tube of internal
diameter about 5cm with a single turning fork and
a metre ruler. Initially if's full of water to the open
end and the vibrated tuning fork is held just above
the open end of the tube. Then the tap at the
bottom of the tube is opened and the water level in

(viii) In order to determine Py, the inclination 8 of the tube is varied. What could be the
variables for plotting the graph using experimental data thus obtained?

Hn'lml m:g ”"E

the tube is gradually decreased.

()

(i1)

(iii)

(iv)

v)

How can you select the most suitable tuning fork in this experiment? Give the reason.

fork.

If the length of the air column for the fundamental mode is [ and the end correction of the tube is €,

write down the expression for wave length A at fundamental in terms of [, and e.

If the resonance length for the next resonance condition is obtained by extending the
expression. If this resonance length is [, obtain an expression for this wavelength A, interms

of l; ande.

Using the expressions derived in parts (ii) and (iii) above writc two expressions for velocity of

sound in air V.
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(vi) Ifly = 15cm, ;= 48em and the frequency of the tuning fork is 512 Hz, calculate the velocity

of sound in air and end correction of the tube.

(vii) Explain how you verify the calculated value of end correction? Name the extra measurement

you obtain for this

(viii) If you are supplied with set of tuning forks with frequencies 512Hz, 480 Hz, 320 Hz, 288 Hz,
and 256 Hz and asked repeat the above experiment with all tuning forks and you should use all

the given forks, what should be the minimum length of the required tube?

....................................................................................................................................................................................

(ix) In both above experiments you should state two of environmental factors with the determined

velocity of sound in air what are those?

4. As a substitution for voltmeter, the potentiometer is used in laboratory experiments. As the
potentiometer cell usually a lead accumulator of EMM.F. 2V and internal resistance 20 is used.

The length of the potentiometer wire is Im and its resistance 18 L.
The incomplete experimental set up of a potentiometer used to determine electro motive force of

a cell having very small EMF is given for you.

.

e €

Ot O
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(i)  Complete the circuit by connecting components correctly using wires.

(i)  Mark the polarity of the test cell and the potentiometer wire by (+) and (-) sign.

(iii) Write one advantage and one disadvantage of a potentiometer when compared with a real
voltmeter.

1) advantage

(v)  Calculate the potential drop per unit length (potential gradient) of the above potentiometer in

(vi) A cell of EEM.F 3.6 mV is balance with this potentiometer. Calculate the balance length in

mm. Also calculate the percentage error of this balance length.

(vii) To minimize the percentage error in measuring small potential differences the potentiometer

is modified. For this how you connect the resistor.
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(viti) Calculate the required resistor to maintain a potential difference of 20mV across the
potentiometer wire,
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Part B - Essay

g=10 ng"]

o Answer any ( 4 ) questions.

5. Cantilever beam is a horizontal beam that is firm at only one end
while the other end is left free to carry some vertical loads. Diving
board at swimming pool is a perfect example for cantilever beam.
Aircraft wing that carries wind force is another good example for
cantilever beam. ,

Cantilevers are employed extensively in building construction, any
beam built into a wall and with the free end is a cantilever. Longer
cantilevers are incorporated in a building when clear space is
required below.

The stress that develops within the beam must be calculated in order
to access the load capacity of the beam. The below figure depicts a
light cantilever beam fixed to a vertical plane with a load m at the
end. Its length is 5 m and the cross section is 20 cmx10 cm. *

(figure 1)
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(figure 2) (figure 3)

(a) Write one advantage of cantilevers in building construction.

(b) Every point along the beam produces a reaction force tangentially upward 1o its cross section to counter
balance the external load W. This reaction force( R) is called the sheer force. A segment of the rod XB of
length x from the frec end is shown in the diagram
(i) What is the value of R at X?

(i1) Sketch the variation of sheer force along the rod

(c) Every point along the beam produces a moment to counter balance the moment from the external load as
shown in the diagram . This is called the bending moment (M)
(i) Worite an expression for the bending moment at X(Take the clockwise direction as
positive).
(ii) Sketch the variation of bending moment along the rod
8
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(d) The load at the end is 20 kN. The length of the rod is Sm.
(i) Find the sheer force and the bending moment at A with correct directions.

(i) Find the sheer stress experienced by the rod
(iii) Maximum sheer stress the beam can withstand is 4 x10° Nm™. Can the beam

withstand this stress? Explain

(iv) The tensile stress at X on the surface of the beam due to the bending is given by ¢ = M:(y
where:
M = bending moment at X
I = moment of inertia about centroidal axis(0.25 kg m?)
y = (he distance from the centroidal axis to the surface

(1) Where does the beam experience maximum tensile stress?
(2) Find the maximum tensile stress.

(e) Now uniformly distributed load W is applied on the beam as shown in the diagram

figure 4

(i) Find the sheer force at A, B and the middle

(ii) Draw the variation of sheer force along the rod

(iii) Write an expression for the bending moment at X.

(iv) Sketch the variation of bending moment along the rod

6. (a)(i) State the sing convention used in the lens formula.

(i) A bright object is placed in front of a lens of focal length 10 cm, produces a real image

magnified x5. Find the corresponding object distance.
(iiiy Now (only) the lens is moved 6 cm away from the object, while the object and the
screen remained at their previous positions. To obtain a real image once again, how far

towards which direction, the screen has to be shifted?

(b) (i) A convex lens and a concave lens each of focal length 4 cm is positioned at §cm separation.
A vertical linear object is placed on the principal axis at 3cm distance from the convex lens.

The final image is formed at "x" distance from the concave lens. Work out x.
g

'(ii) Is the final image  a) real or virtual? b) Upright or inverted?
(iii)y Obtain the final image after being refracted from both lenses by constructing a ray

diagram considering 2 rays coming from the object.

(c) (i) What is the defect of vision suffered by a person wearing spectacles with concave lenses of

power 0.5D?
(i) What is her natural range of vision with out spectacles?
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(iii) Another person wears spectacles having an equal power to a combination of two lenses of
powers +2D and -0.5D. What is his defect of vision?
(iv) Find his range of vision while wearing spectacles

(Least distance of distinct vision = 25cm)

(i) All soap bubbles formed by a soap solution is always spherical in shape. Explain this.

(ii) Derive an expression for the excess pressure inside a spherical liquid drop in terms of it's radius r
and surface tension T of the liquid.

(i1i) The -density and surface tension of a soap solution are 1000 l<gm"3 and 2.5%107 Nm’
respectively. Consider a soap bubble of diameter 1em and thickness 20um, formed by the above
soap solution. Calculate the speed of fragments of this bubble move away when it bursts. Assume
that the total surface energy of the bubble coverts into kinetic energy of [ragments of soap film.

(iv) A liquid of surface tension 30 x10"°Nm™ and density 700 kgm™ is poured in the vertically set
arms of a glass U tube. The internal radii of two arms are not equal and these radii are 0.6mm and
0.6em; respectively. Find difference in heights of liquid columns in 2 arms if angle of contact

between the liquid with glass is 30°.

(v) A horizontal circular wire loop is placed on a the free surface of a soap solution. By calculating
the minimum force required to lift the loop vertically, the surface tension of soap solution can be
found. In this experiment the force required to lift in wire loop of weight 4.0N and radius 2cm
was found as 12.8N. Calculate the surface tension of this soap solution.

Two oppositely charge particles +Q and -Q are shown in the figure. Mass of each particle M= 2mg
and charge of each particle 4 pC. The two particles are connected to the ends of rod AB of length
[ =0.2m. The rod AB is non-conducting and has negligible mass. The system with rod AB is placed

in a uniform electric field of intensity E = 6 V™' at an angle 30° to the electric field and released.

(Neglect the affect of gravitational field).

[~
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(a) Copy only AB in your answer scrript and mark the forces act on each charge by the electric
field.

(b) If AB starts to rotate about its' centre O. Find the torque acting on AB at that instance. Also
calculate the angular acceleration

(c) If the rod AB is made to rotate about O by a small angle 8, show that it will continue a simple

harmonic motion of angular velocity w, by deriving a relationship by the given symbols, show

2QE
that w = 58
Ml

Also calculate the time period of this simple harmonic motion.
(d) Point charges of Q; = 6 and pC Q,= —2uC are placed isolated at a distance to each other.
Draw the pattern of electric lines of force acting between these. Also draw 2 of equipotential

surfaces by broken lines.
State the principle you used to draw those equipotential surfaces.
10
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9. Answer part (A) or part (B) only

(A) (a) Circuit Breaker is a device used in electrical circuits to protect electrical appliances from high

b)

current. [t is connected in series in a circuit and acts as a switch. If the current in the circuit

exceeds the rating current. the device become open and disconnects the circuit from the power

supply. There are circuit breakers with different current ratings and are used in circuits

appropriately. Two different breakers with rating, 5A and 15A are used in house wirings.

The circuit below shows how a breaker is connected with a load. The resistance of the breaker

is negligible.

(i)

(ifi)

(iv)

0]

breaker

The power of the load is P when the voltage V is applied across it. Writfe down an
expression for the current I flowing in the load.

Consider a filaments bulb of ratings 100W, 250V. If voltage of 250V is supplied to it, find
the current flow through the bulb.

Consider the circuit breaker of SA. What is the maximum number of bulbs that can be
connected to the circuit without opening the breaker. Show how they are connected.

Now an electric oven of power 1500W , 250 V is added to this circuit. Find the maximum
no of bulbs that can be connected without opening the breaker.

What is the type of circuit breaker that can be used in a circuit to run a hair dryer of power

1500W, 250V.

Before introducing circuit breakers in circuits, fuse wires were used. If current is greater than the

recommended current it melts and the circuit is disconnected.

(1)

(if)

(iii)

Consider a fuse wire of rating 5A. It's length and cross -sectional area are 3cm and
3x 10* m? respectively. The resistivity of the material of the fuse wire at temperature

30°C is 1.7% 10 Qm. Calculate the resistance of fuse wire at 30°C.

At steady state of the above fuse wire the total heat generated within it is made to transfer to the

surroundings without burning it. Steady state rate of loss of heat to surrounding is 2.125W, find

the resjstance of the fuse wire. What factor it increased when compared with 30°C.

If the temperature coefficient of resistance of the fuse wire is 4.44 X1 029¢C™, calculate the

. ot = 3 3_4 :
temperature of it in above situation. (take 4.44x 10 Fe 5 % 102

11
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(B)(a) There are two types of transistors used in electronics circuits, They are junction bipolar

transistors (BJT) and junction unipolar field effect transistor (JFET)
Now a days mostly used transistor in circuits is JFET type. Three terminals of the JFET tvpe

are called source (S) , drain (D) and gate (G). The variation of Vs with I for different Vg

values is shown in the graph below.

ll)(lﬂA)
Vas =0V
Vis= —~ 1.0V
Vgs = —2.0V
T s B S (e T —> VYus(V)

I
! |
I 2 .3 4 -5 6 7T § 98

Potential divider is introduced (o the gate as shown in the diagram to biased the transistor

ropetly.
properly o
, _ 2MQ g
(i) IfVgs=0V, find the drain current I, R
(i) Vps required to keep the transistor in ]
the pinched off state. G
(i) Find Ry, Ry, R31f V=5V and Vp =8V g
(iv)  Sinusoidal signal is applied to the input terminal. Write 3 properties of the out signal.
(b) Bipolar junction transistor (BJT) used as a Ve
switch and its transfer characteristics curve is giRo
shown in diagrams below.
R Z
X —
I
® 1ymA)

(i)
(ii)

.4 ; ;
The current gamoof the transistor is 200. find the saturated current,

Voltage applied to X is 5V. Find the maximum R value to keep the transistor in

the saturated state. Vi = 0.6V.

12
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(iii) 1) Complete the table below according to the voltages applied to X.

Voltage of X Voltage of Z
oV
5V

2) What is the state of the transistor when X=0V

3) What is the logic gate corresponding to the above table.

10. Answer part (A) or part (B) only

(B)

(A)

A metal container of uniform cross sectional area 10 cm” is of height %Ocm. It contains
100ml of a liquid of density 1200 kgm™ at 30°C room temperature. For the liquid; Specific

heat capacity 4000Jkg"- 9c™, and volume expansivity =2x10™°C"'

Heat capacity of the container = 400J°C™". Linear expansivity of the metal from which the
conainer is made of =2 x107°C"!
A Heating coil 240V, 1kW is used to heat up the system from 30°C to 60°C

(a) (i) How long would it take to raise the temperature of the system from 30°C to 60°C?

State your assumptions (if any)
(i) What extra time would be required to reach the temperature 60°C if the supply

voltage had dropped to 200V?

(b) (i) Define boiling point of liquid interms of vapour pressure.

(i)  Suppose the boiling point of the liquid was reached at 60°C. It took 4 minutes
to vapourize the full liquid volume. What is the specific latent heat of
vapourization of the liquid in kikg™'?

(iii) The liquid is thus vapourized at 60°C in a very high altitude. Would the boiling
point be equal / above or below 60°C at sea level? Explain.

(iv) Sketch the rate of heat absorption of the container with time.

(¢) Define the coefficient of apparent expansivity for a liquid.

(i)  What is the height of the liquid in the container at 60°C?

(i)  Assume a glass cuboid having volume "V" at 30°C is introduced to the system
such that at any temperature between 30°C to 60°C, the free volume of the
container remains the same. Linear expansivity of glass = 13x10° Yo

Callculate i

Nuclear technology is used for different activities in more than 30 countries worldwide.

During the world war two, the scientist did research secretly and produced nuclear weapons.
The two of the rare element Polonium (Py) and Beryllium (Be) were used as the indicator of
nuclear bombs and introduced the nuclear weapon to the world.

The radioactive nucleus of zéng of half life 138 days emits an a particle of mean energy 6

MeV.
13
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(i)  Write down nuclear reaction for the above decay.
(ii) What may be the resulting stable nucleus of the above?

(iiiy What is meant by the "half life" of an unstable element like

(iv) calculate the decay constant ofabove(T = Q-iﬂ)_

210
84’D0

(b) The mass of the pure sample of used Polonium (Po) is 42g.
(Ny, = 6% 10%3mol™" and charge of an electron —1.6 x 1072C")

(©)

()
(ii)

(iii)

(i)  Show the mean energy of 6MeV in joules.

(i) How many atoms of polonium are there in the sample?

(iii) Calculate the energy of « particles released by Polonium sample in Joules.

(iv) Find the activity of 42g of Polonium.

(v) Inatime period of 414 days it is examined the decay of polonium sample of 42g.
‘What mass of polonium has decayed in this period of time?

(vi) Plot the variation of mass of the polonium in the sample with time.

(vii) Also draw the rough shape of variation of mass of produced stable element with

time on the above graph (vi) and label.

A Russian secret agent Alexander Litvinco was murded in 2006 in London by poisoning with
suitable amount of radioactive®4g Po. If any radiation transmitts through any live matter
it's energy may absorbed by the live matter and damages may occur. The danger of

absorbed radiation depends on the type of radiation absorbed and the organ of the body

which it is absorbed.

Define the SI unit used to measure radiation absdrbed dose.

Write down the relationship between the unit Sieverts to unit used to measure absorbed
does of radiation (Sievert is used to measure the hygienic danger of radiation)

In a particular country in area of Skm radius the maximum environmental radioactive
level in one year is given by 10mSv. As a result of sudden leakage of radiation the
instrument measuring the level of environmental radiation indicated as 100uSv per

day. If this condition remains continuous, how many days will it take to excced the

maximum safe volume above?

14
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2

Part A - Structured Essay

g =10 Nkg'

3¢ Answer all questions.

1. An experimental set up that can be used to :
find the coefficient of friction between a . i T —‘"("*"'O

rope and rod is shown in the diagram. '*I'“"‘ : J
Two ends of the rope passing over a smooth / ] Rod Pulley
/ |
pulley and the rod are connected to a scale 8 |
!

pan of negligible man holding constant mass
M. Mass m just sufficient to lift the load M

|
/) )
/2 LA

-";1,‘\_‘ bt
is put on the scale pan. U M
m

a) What is the correct relationship of the following and give the reason.

“ m>M »

» m=M e,
o m<M ;

b) Coefficient of friction between the rope and the rod is given by
23 logu (%) =
3 logio {3 uo
B -The angle subtends at the center by the length in contact with the rod.

(i) What s the value of 8 in following two cases?
1) When the rope just past over the rod.

2) When the rope is rapped once around the rod;

\ 3w £ N2 sIE el B o X Tl @grm ...... e T = o (@)

(iii) 1) 1f the above experimental set up is given for you, write the procedure of the experiment L¢

find p from a graphical method.
VG T RO L U S

3

: e e o
2) What arc independent variable dependent variable and the gradient? : Q
Independent @ . A A Rea s e ORI T e il S
G
: ; A\ e S e
Dependent : \CB\,U&\J\ .......................................................................................... s
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(iv) The maph plotted using the experimental data is given below.
1o g/M :
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5 :rlo 15 20

G =~ Rox

(1) Value of m for cértain 8 value is 1.2 kg. Find the value of loglo (m) and.G. Q\*‘\ = ")_)&3’)

............. o= \mj by "\@3 (_e ‘o‘) B WA .o )
’ﬁﬁ/ﬂéa&%\s : ( \‘) ‘ B Lot @)

LG - e “Q’xé S e =

(2)°Find e gracient of the genh: | : >
— DEO IS s s
RN '\-\—'3 LR O G e e e e

(3) Hence ﬁnd the value Df .
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